C erebral embolism remains a major component of the problem of patients with cerebrovascular disease. To investigate the pathophysiology and evaluate new management strategies for human stroke, models of embolic stroke that use emboli injected directly into the internal carotid artery of the rabbit are commonly employed. 16 However, in our initial experience with such a model we appreciated that the anatomy of the cervical carotid artery in the rabbit was highly variable, with the occipital artery frequently originating from the internal carotid artery. If these anatomic variations are not recognized, they may create an unexpectedly high variability in the incidence and severity of ischemic injury. We undertook this protocol to determine whether it was possible to characterize the anatomy of the rabbit cervical carotid artery. 
Materials and Methods
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stroke. Both male and female rabbits were used. We examined and recorded the architecture of the left cervical carotid artery in 105 consecutive rabbits.
The details of our rabbit model of embolic stroke have been described. 1 -2 The rabbits were anesthetized with an intramuscular cocktail of ketamine (10 mL, 100 mg/mL), acepromazine (2 mL, 10 mg/mL), and xylazine (1.5 mL, 100 mg/mL) (KAX) in a dose of 0.6 mL/kg. The rabbits were then placed in the supine position, and a tracheostomy was performed. Ventilation was maintained with a volume-cycled ventilator with a tidal volume of 20 mL/kg and an FiOj of 21%. The ventilator rate was adjusted to maintain the Paco 2 between 35 and 45 mm Hg. The rabbits were paralyzed with 0.5 mg/kg tubocurarine followed by an infusion of 0.75 mg/h. Anesthesia was maintained with hourly intramuscular injections of the KAX cocktail (0.6 mL/kg). A rectal probe was placed for monitoring core temperature; normothermia was maintained by adjusting a heating blanket.
The left common, internal, and external carotid arteries were exposed and isolated using standard microsurgical techniques. The internal carotid artery was exposed up to the point of entry into the skull base. The anatomy of the cervical carotid artery was then recorded. At the end of the treatment protocol, the rabbits were killed with an intravenous injection of KAX cocktail.
Results
One hundred five left cervical carotid arteries were examined. Two basic patterns of origin of the internal carotid artery were identified: lateral origin, which we classified as type I (Fig 1) , and dorsomedial origin, which we classified as type II (Fig 2) . The internal carotid artery travels behind the external carotid artery in the type II cervical carotid arteries to head laterally and deep toward the skull base. In addition, there were three subsequent variations in the origin and morphology of the occipital artery in relation to the internal carotid artery: origin from the external carotid artery (subtype A); origin from the proximal portion of the internal carotid artery (subtype B); and origin distally on the internal carotid artery (subtype C). The type IA variation was the most common, occurring in 48.6% of the animals (Table) . The occipital artery originated from the internal common artery in 25.7% of all animals: in 29.2% of type I animals and 18.2% of type II animals. A distal origin of the occipital artery from the internal carotid artery occurred in 13.3% of all animals. In this latter situation, the occipital artery may originate very close to the point of entrance of the internal carotid artery into the skull base.
The cervical carotid artery and its branches were measured in 20 consecutive rabbits. The mean±SD size of the common carotid artery was 2.00±0.31 mm, the main trunk of the external carotid artery 1.90±0.36 mm, the internal carotid artery 1.13±0.25 mm, and the occipital artery 1.00±0.25 mm. 
Discussion
We have demonstrated that the anatomy of the rabbit cervical carotid artery is quite variable but can be classified into a practical scheme that incorporates the location of the origin of both the internal carotid artery origin and the occipital artery. This knowledge is of great significance to anyone using this model of embolic stroke. 16 We prefer to visualize the passage of the autologous arterial thrombus embolic material directly into the internal carotid artery. This can be quite difficult in the type II vessels because the internal carotid artery travels behind the external carotid artery. However, the external carotid artery can usually be manipulated to permit adequate visualization of the internal carotid artery origin.
More important, however, is the location of the occipital artery origin. We found that the occipital artery originated from the internal carotid artery 25.7% of the time, with a distal origin occurring in 13.3% of animals. Scremin et al 7 provided the only other description of the rabbit cervical carotid anatomy. Based on only nine animals, they recognized that the occipital artery originated from the internal carotid artery in approximately one third of the animals. However, they did not provide any details concerning the location of the vessel origin. This information is crucial when using the rabbit stroke model.
Positive identification of the internal carotid and occipital arteries can be difficult, particularly when the vessels rise from a common trunk (subtype B and subtype C). The similiar size of the occipital and internal carotid arteries in the rabbit further adds to the confusion. The only sure method of identifying the internal carotid artery is to follow it to the skull base, where it penetrates the foramen lacerum. Alternatively, if the occipital artery is followed distally it is found to course posteriorly, giving off branches.
When the occipital artery rises from the internal carotid artery, it must be occluded from the internal carotid artery during embolization procedures. If this is not accomplished, the emboli can travel into the occipital artery and lodge in the extracranial rather than intracranial vessels. Embolization of extracranial branches leads to a decrease in the incidence and severity of the ischemic insult to the brain. Although not formally assessed, our experimental experience suggests that the variability of stroke in the rabbit emboli model is increased through failure to deal with the occipital artery. In preliminary studies done at our institution before recognizing the variability of the occipital artery origin, the incidence of embolic infarction was unacceptably low (approximately 50%) in control animals (J.M.Z., unpublished data, 1989). Failure to identify intracranial emboli in many of these early animals stimulated our interest in anatomy of the cervical vessels. After we began following the internal carotid artery to the skull base and occluding the occipital artery when it rose from the internal carotid, the incidence of ischemic injury in control animals increased to 85%. 2 We prefer to use temporary vessel clips to exclude the occipital artery from the experimental field. When this is accomplished, the embolic material will be consistently directed into the cerebral circulation, thereby minimizing experimental variability.
